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Heat Shock Proteins from Oral Bacteria and Their Potential Contributions
to Periodontal Disease
Daisuke HINODE
Abstract: The oral cavity is subjected to a wide range of environmental changes such as heat stress 
that may affect the biology of oral bacteria. Bacterial heat shock proteins (HSPs), especially, GroEL 
protein is one of immunodoninant antigen in infection. The high degree of conservation of GroEL 
implies that molecular mimicry may occur, antibodies against microbial GroEL can cross-react with 
host HSP60 antigens. Several groups showed that GroEL proteins from periodontopathogenic bacteria 
were immunodoninant serum antigens in patients with periodontitis. It also revealed in our study the 
immunologic cross-reactivity between human fibronectin and Actinobacillus actinomycetmcomitans 
GroEL. These phenomena may lead to an autoimmune response and contribute to tissue destruction 
during periodontitis. On the other hand, Campylobacter rectus GroEL and A. actinomycetmcomitans 
GroEL possessed the ability to stimulate production of interleukin (IL)-6 by a confluent monolayer 
of human gingival epithelial cells and gingival fibroblasts. This result clearly indicates that GroEL 
proteins play a role in initiation and progression of periodontal disease. Interestingly, salivary IgA 
antibody directed to C. rectus GroEL from patients with priodontitis caused a partial inhibition of IL-6 
production.  Salivary IgA may have a protective role by reducing the inflammatory response induced 
by oral microbial GroEL. I review here the several reports regarding HSPs from oral bacteria and 
demonstrate their potential contributions to periodontal disease.























（T.f.） （ 以 前 は Bacteroides forsythus），Campylobacter 
rectus（C.r.）より GroELおよび HSP70 familyに属する
























の homology は H. pylori 76.3％，P. gingivalis 60.6％，A. 
actinomycetemcomitans 63.6％，Escherichia coli（E.c.）






















図１ 14Cアミノ酸混合液を取り込ませた P. gingivalisの
fluorography



















列には歯周組織の主たる構成成分である type I collagen






























の 結 果 か ら，C. rectus ATCC33238株 由 来 GroEL は
S-layer proteinと共通抗原を有し，これに関与する抗原
基は糖鎖抗原であることを示した22）。C. rectus S-layer 
proteinは強い抗原性を有し，また歯周病患者由来の血
清中にこれに対する抗体の存在が報告されている23）た








た T細胞は宿主細胞の HSPも認識し，活性化して Th2
サイトカインを産生する。更にＢ細胞により HSPを認
識する自己抗体の産生から，自己免疫疾患に認められる
図２ A. actinomycetemcomitans GroELの微細構造
 Ａ：精製 A.a.GroELの電子顕微鏡像，Ｂ：推定さ
れる A.a.GroEL複合体モデル．
図３ 抗 A. actinomycetemcomitans GroEL 抗 体 と
fibronectin と の 交 叉 反 応 を 示 す Western 
immunoblotting
 レーン１：A.a.GroEL（0.02 μg），レーン２：ヒト
plasma fibronectin（1.67 μg），レーン３：fibroblast 
fibronectin（1.67 μg）．
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図４ 歯周病患者唾液 IgA抗体と口腔細菌および GroEL
との免疫反応
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るものの，過度の生体反応は逆に種々の傷害を引き起こ
す「諸刃の剣」である。Marcatiliら32）は，大腸菌由来
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